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Objective
Quantify the N, P, and K budgets 
(encompassing plant available pools) 
during the initial four-year rotation of four 
willow plantations throughout 
Saskatchewan.
Study Sites
Prince Albert
Meota
(s-ls; Class 5-6)
Birch Hills
Hoey-Blaine Lake
(sil-cl; Class 1-2)
Estevan
Alluvium
(sil; Class 2)
Saskatoon
Sutherland
(hvc; Class 2)
Experimental Design
Variety trial, RCBD, six willow varieties, n = 4
The Effect of Available Soil Nutrient
Balance on Willow Productivity
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Transfers
- SOM mineralization
- Mineral weathering
- Atmospheric deposition
- Leaf litter decomp.
- Fine root  turnover
- Stem harvesting
- Leaf litter
- Leaching
- Fine and coarse roots
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Saskatoon (Class 2)
N P K
Source kg/ha
Extractable Soil Nutrients (Start) 134 73 2596
Inputs and Transfers
SOM Mineralization 505 ▬ ▬
Leaf Litter Mineralization/Release 46 3 45
Outputs
Harvested Stems (After Years 1 and 4) -57 -10 -46
Leaf Litter -114 -6 -112
N Loss (50% of Available and Mineralized) -320 NA NA
Net Balance 194 60 2483
Change in Plant Available Pool 60 -13 -113
Results and Discussion:
First Rotation Nutrient Budget (Over 4 Years)
Prince Albert (Class 5-6)
N P K
Source kg/ha
Extractable Soil Nutrients (Start) 50 293 563
Inputs and Transfers
SOM Mineralization 237 ▬ ▬
Leaf Litter Mineralization/Release 26 4 51
Outputs
Harvested Stems (After Years 1 and 4) -55 -10 -40
Leaf Litter -66 -10 -127
N Loss (50% of Available and Mineralized) -144 NA NA
Net Balance 48 277 447
Change in Plant Available Pool -2 -16 -116
Results and Discussion:
First Rotation Nutrient Budget (Over 4 Years)
Conclusions
N, P, K exported in harvested willow stems over four 
years (67, 10, and 49 kg/ha, respectively) is small relative 
to that which would be removed in annual cropping over 
four years (e.g. Canola 500, 75, and 400 kg/ha).
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Conclusions
N, P, K exported in harvested willow stems over four 
years (67, 10, and 49 kg/ha, respectively) is small relative 
to that which would be removed in annual cropping over 
four years (e.g. Canola 500, 75, and 400 kg/ha).
Calculated depletions in soil available N are small. This 
relatively low N demanding nature helps to explain the 
lack of willow growth response to fertilizer N often 
reported in the literature.
Sustaining high yields of willow over multiple rotations 
on marginal soils with inherently poor fertility (e.g. N 
and K at Prince Albert) may not be possible over 
several rotation cycles without fertilizer amendments.
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